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90t 8hl«f, a « B 

iUGMt Math. BlYltioa 

BtZBJliCTt Po««ihle Q(ttitr»at fox* haoto Mioaroh. 



X* fha poatihlUtj of ooatTaetia 4 C for haolo aathomattoaX 
rotoaroh on or/ptolocio prohloao ««• dioouoood »t tho laot 
80Ai8 aeatlafi. A onorcary of tho Tlovo of tho Math. BIt* aro 
flvon horo* Thaw ooTor throo pelnto, ooatraota alroadjr lott 
•tihjoeto owltahlo for fortbor eontnvotff and potonttal oon- 
traotoro* Hh» Hat of prohloao oortaAnly eouXd ha axtondad, 
aitd tho fornvlatloaa ahonld ha axtanalraly^ rawoxicad. Tho 
Xiat of oontn^tora ia tbo raault of eonvaraatlona with 
%}^(dcina, TOB Vauaenn* and othara. 

Ba ^ Areaid Vorcoi. Seonrlt/ JMKono/ haa alroadjr lot eontraeta 
for nathematto^raaesroh* 

M) BtooIcXtb Oollaca haa ooBtraotad vlth no (nltho\igh 
la taohnieaXXr tba eontraotor) to adalniatar rtaaaroh 
Ia soBbt&at^xif prohlana (Latin a<i,oaraa» anvoaoratlon of 
'fT&atitBtlOBfff olaaalftoatlOft of auhstltutloBa hr 
l^anoXiaBii ato.). ^a prejaot la avparrlaed hy 
* Prof. Ilsfar. fhe contraet la nav and Prof. Slador la 
:aOt yat f^ly oXaoradt howoyart notse apaoif lo prohlana 

- ' hava haan praaantad and aoma raauXtf BftTa ^miosl raaalrad. 

!i) Thadar a ooatraot with 0IB« Stanford tbiraralty adnlBlatara 
a projaot in atatlati 0 «« Prof. 81raoMc& In oharga. Ihla 
T-Sdhtraot tna inltlatad hy OKB vlthont ooat to onr aganoy. 
although Stanford darotaa xmeh of tha tlae to our pro- 
-hXaaa and hava aant a nuahar of papara on auhjaota of la- 
taroat to ua. 

s) AMinRAitOH la a pro^aet aponaorad hy tha Arsod 3toreaa 
^^aourity Aganoy, (again with OBH aa flacal agant) at tha 
vUhiyaralty of Xlllnoia to atudy eyela atructurea. Thla 
proj ect vaa foesorly at Syraeaaa ThxlTaralty hut waa 
i''H 0 ¥ad vhan Its ipoBaor« Prof, Calma, vont to tlllnola. 
..Many raaulta hara hean aohiarad vhleh hara provod ralu* 
ahla la tha doslgn of our own cryptographlo ayatema. la 
partiOTxlar tho Xofcan rule of notion* 
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d) ?roJ«ol SWKVBi. h&n t«r it* 6'bj«et th« Mplfte«m*nt «f 

ffoeQslloataA Xoffleal pme«s«itt tgr nuMrloAl aig^ritbmB, 
ti w ttArttd ftvaral agp V Sr« tompkiM^ tb»a 

mi SSi, mt m eoairact with IW^hipa, (Satie IB of 
B0bt4200l« ix6v xndtr 9*«k 3)« 8ar» To^pHnm Ims tinea 
Xafi VIA, and tba project nov htadad lif Hr, A. 1. Be'bartt. 
tax oottianding ratuli of ihlt eontraet it the to oeXIed 
Bohert*e metbodt thlch alihov^ ettll in an experiments! 
etaga, la considered one of the host hopes of aolTing one 
of our ooet laqportsnt prohlems. 

e) Through an CJBR ooniraot* Ihrof* Hike of Prlneeion Bhi- 
verelty bat been elesred for tsXke cm oiir etatittlca! 
probleat and bat thovn toao lAMrest in onr vork. 

3. ffaere are anojr other probleae valinble for oentrsot pro* 
Jeete* Brief etstdaenie of tone of these problems are glren 
here together with an estiaste of ibe relative tucgeaey of ibetr 
•olutioa. iajr preelee fonaoiatlen of theee problems will re- 
goire m great deal of «er)c« hence oontracts for then will 
meeeesarlljr be vagot and will require the contractor to re- 
formulate the problem ta the light of his own eaqperlencee In 
•tudping the eubjeot. In writing a contract the Agency woxd.d 
ppecl^ some pertleuler illuetratton of the problem and re- 
gneet rceeeroh on problema related. 

a) logioal reduction of bppotheeas. Blren a large number 
of hypothdses« aoae eoneletent and tome Ineonaletenti 

to find the Bcod. 80329 eoneletent eubtet. Shie le the moat 
important problem facing the Agtnoy» containing Immed- 
iately the eolution of our meet important eryptenalytio 
j^reblom* tROBHT, 

b) Oiaeslficatton ef data. Blven a number of ebservatione, 
each ftroa one of two tmiveraeci to elaetlfy them accord- 
ing to their pmrent univeree* fhls problem and Its ear- 
latloss ere continually recurring in eryptaaslytle pre^ 
lens. TSIT IMPOmm. 
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(cont) 



tt) Mvasturas of ftoodnoo* of fit. Host ttaiiotleBl toehalotiao 

SlQ'M' kso%m fOqUiro tavplao muA largor than tho«« avallabla in onr 
prohloao. IMPORTAST. 

ft) Moatnroo of alcnlfleaneo. fha quootlon of vhethan to prooaaft 
forthar or atari aealn an a erTptanalytie proeaaa Aapanfta on 
naaanrlne tha ali:nlfioanea of tba partial raault ahtainad* In 
aotto oaaaa va hava aaafturaa anft vovlft llfca to raflna them. In 
othara va bava no ohjaetlTO aaaatirot at all anft ara foreaft to 
ftapanft on intnltlon. IMPORTAlRf. 

a) Solution of ainraltanaoua modular aquatlona. Sinea eryptolosio 
manipulation oonoama flnlta aata, tha prohlaaa earn oftan ha 
aontanlontly repraaantaft In modular fialda. fha prohlaaa of 
aolTins ainultanaoua aquation in thaaa fialda* aapaoially 
vhan aoaa of than ara In arror* ara meat la^ortant to tha 
dcauoy. Sinea thla prohlaa la rathar poorly dafinad* it la 
ftiffioult to aaal£n It a priority, hovoTor, It Includaa a) 
at a apaolal eaaa, 

f) farlotui itatiatlca prohlema* auch aa oaleulatlne tha dla» 

trihtttion functlona of eartain atatlatica* thalr aapeotad ral* 
uai» ate. Moot of thaaa prohlana mill arlaa in oonnaotlon 
with othar prohlana on thla Hat and ahoOld prohahly ho 
traatad in thla eonnaetlon. 

4 ) Sha theory of panaasanta. fh» enumaration of vlraft vhaal 
eXaaaea dan ha dona hy eonaldsrlns tba pemananta of eartain 
matrix. VXftSmX, 

4. Any potential eontractor vould build hia program ahont a bay man. 
for araapla* vban vft had a eontraet vltb Syraeuaa TblTaraity* Prof. 
Oaima diraetad and eonduetad tba vork. Vban ba left Syraeuaa they 
made no pretanaa of being able or milling to oontlnua tha %rork. Vhay 
mould not again oonaldar aueh vork tuolaae thay bad again a man vlth 
tba Intaraat^ ability, and apaolal knowladga needed to *apark->plug* 
tha program. Vhla la likely to ba the orltical factor In finding a 
eotttrooter, either eammereial or aoadamlc. 
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Ai an axaa^la of th« attituda of tha lftiiroraitlaa» a position of tha 
annual r^ort of iha praaident of H«X,?. ia quotad. *nia«a *EarWall 
typa» projaeta — latpoaa heary Ijurdana on our ttaff* •— [WaJ ao- 
oapted than in raaponoe to inalatant appaala fron tha GoTazaaeat and 
only aft ar heeoalag conrineed 

Sovavori It la plauslhle that a eontraetor couXd he foundi and here 
ia a Hat, with a few relevant coanents for each, of afienctc'B which 
might ha eonalderad. 

fha Hit helow ia roui^y In order of aatinated faaalhtllty, 

a) X*rinoeton tlnlveralty. Vhe work ooisld he done at the foreatal 
Cantor, already equipped with ceeure atowage. Prof, 8. S, Vllka 
haa conaulted with ua in the paat. fha Thilvaralty haa high 
praitiga and ia centrally located. There will aoon he a con- 
put er at the Xnatltute for Advanced Study. 

h) SkBD Corporation, Secure iq;>acee and stowage are avaiXahle. 2hr. 
tr, M. X^eod may he arallahla* Other isatheiaatienl work la being 
ddne there, and preatlge la high. The location is refflOte^ 

a) Ball Lehoratorlaa. Secure apaoea and a towage are avallshle. 

Sr, Shannon la thdre. They have ooi^utere. Oxie of our former 
Stltatandlng eaqtloyaea, Sr, B* A. Z,elhler, ie now working for 
a Bell auhaldlary, the Sandia Corporation. 

d) Johns Hopklna Univeraity. fh^ have aat tq> tha Applied Phyaioa 
XAhoratory in Silver Springe to handle one Corernment contract, 
where they haye secure space#. Prof, A. K. Clifford, who ia 
now hare on extended active duty hut may he hack there next 
year, la extremely competent to direct such work. 

• ) S.B.A, baa an Arlington lahoratory with secure epacea, and 

Sr, Xngatrou and Hr. Soherta have e:q;>eriance in directing ouch 
a program. 

f) The Chlv< ralty of Illltioia. Prof. Cairns and Hr. Xokan have 
experience in such research, There ie not now any extensive 
eecure stowage avallahle. There la a ooag»uter aoon to he fin- 
ished. 
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^ $) Harvard Valr^rniXj* Hrof • ▲« H. ftleasoa may ba back thera 
ftext year. Vba aebool haa aqiptmfli praatlce to attraat aaat 
a&thomatlalaaa. 9hara la a eoaputer, but one uot rery good for 
our problaaa. 

fa) l(.X«7, Xhara la bo ona tfaara nov to faa tfaa «Mnter for auoh 
B p704praB« but they hara aaeura apeoaa and praatlsa. Vhara 
la aa axcalXant ooaputar witfa eua graduata atvdant i^o kaova 
our jgroblama. 

'^D Ofaio state ^Ireralty. ?rof. K, Hall faopea to ratum thera 
Ba^. f»8i* and could MMaa^e a jarogrtm, lo aaeura apaoaa thera 
hbv. 

J) Saorga Vaahlnfton ttiiYeralty. Sr. toapklna ta thera. Kiay 
fa9v..^|!Ej| jBQutraa ta vltfa the Havy, and hava aacmra atowaca. 

.rflwy are Yltfalu auay reach of tfalt Assnoy. 

fa) or Ifao Sureau of Standarda Xnatltuta for fUBoriaal 

AM^aTa* too. 04*9 located together and for our praaent 
purpdaea are alaoat Indtatlngulahabla* fhara ia not nov a 
fieura for # oontraot, but they already haTa 
for elasaiflad raaeareh. Preatlga ia cood* and a 
eoi^uter ia aratlabl#. , 

X) ?fh# faureau of Standard!* Vaablngton, fhay hare elaaalfled 
ddfatraotf, and would bo anxiaua to undertaka the iarrtea. fha 
-$lant ia 9aQtranaly aecaaalblt* fhay 

») 'OhlTorilty of Michigan, rrof. 1. 1, Moiaa vaa formerly 

tfais Acancy. 8a la a rery competent anthamatielan. 
fha praatlge of the Shiveralty ia good. 

h) IroQfal^ Gollaga, l^roft.A. Landera and Singer have eon* 
tact hare, lev Tork Olty haa certain a ttraotion n. 

5. Va hare aaaumad here that a alagle contract vaa naadad to deal with 
•♦Yeral problama. fhla glTat flexibility cf aaalgnmant and alaplieity 
of coordination* HowcTor* it may ba worth eonaidering the altematlT# of 
a number of jaall contract*. 
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